Inhibition of neuregulin-1/ErbB signaling in the rostral ventrolateral medulla leads to hypertension through reduced nitric oxide synthesis.
We recently reported that activation of neuregulin-1 (NRG-1)/ErbB signaling in the rostral ventrolateral medulla (RVLM) of the brainstem elicits sympathoinhibition and depressor effects, and ErbB2-type ErbB receptors are involved in the neurogenic mechanisms of hypertension. Nitric oxide (NO) in the RVLM also elicits sympathoinhibition and depressor effects. NRG-1 enhances NO synthase (NOS) expression in several tissues. Here, we tested the hypothesis that ErbB2 inhibition in the RVLM contributes to increasing blood pressure via modulating the effects of NOS. We measured the effects of chronic intracisternal infusion of an ErbB2 antagonist and local ErbB2 inhibition in the RVLM using RNA interference (ErbB2 siRNA) on blood pressure (BP), heart rate (HR), norepinephrine excretion (uNE), and NOS expression in the RVLM. The central effects of the ErbB2 antagonist or NRG-1β were investigated with or without chronic and acute prior administration of a NOS inhibitor. Intracisternal infusion of the ErbB2 antagonist and ErbB2 siRNA increased BP, HR, and uNE; and reduced neuronal and endothelial NOS expression in the RVLM. Further, prior systemic administration of a NOS inhibitor abolished the pressor response to intracisternal infusion of an ErbB2 antagonist in awake rats. Prior injection of a NOS inhibitor or γ-aminobutyric acid-A receptor antagonist into the RVLM attenuated the depressor response to NRG-1 in anesthetized rats. These findings indicate that inhibition of ErbB2 expression in the RVLM leads to hypertension, at least in part, by reducing NO synthesis and inhibiting γ-aminobutyric acid activity. NRG-1/ErbB signaling in the RVLM might exist upstream of NO synthesis.